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PHASE I BOOK EXPLOITATION SOV/4654 
Savitskiy, Yevgenly Mikhaylovich, Professor, Doctor of Chemical Sciences 


Redkiye metally i splevy (Rare Metals and Alloys) Moscow, Dom tekhniki, 1959. 
§3 p.- No. of copies printed not given. ; Ts 


General Ed.: 1.1. Novikov, Candidate of Technical Sciences, Ed.: V.V. Pereverzev; 
Tech. Ede? V.1. Zykin. mt 


PURPOSE: This book 4g intended for workers of scientific research institutes, — 
design bureaus, and various plants. a 


COVERAGE: The book presents the latest 4nformation on the structure, use; and. : 
properties of rare metals and metal alloys containing rare elements. The 
first and fourth parts of the book review the principal physicochemical a 

properties of rare elements and present date from published works concerning 
the industrial use. of these elements mainly in various constructions and 
instruments. The second and third parts of the work discuss the results 

of efforts of the author and his coworkers to determine certain properties 
of rare metals and their alloys and to construct equilibrium diagrams for 
systems containing rare elements. V.V. Baron, V.F. Terekhova, and M.A. Tyl- 
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Rare Metals and Alloys SOV/L654 


kina, Candidates of Technical Sciences, directed laboratory experiments 

conducted in the Institut Metallurgii Akademii Nauk SSSR [Institute of — 

Metallurgy, Academy of Sciences USSR]. There are 21 references: 16 Soviet 
‘and 5 translations into Russian). 


TABLE OF CONTENTS: ~ 


Principal Physivoshéutcal Properties of Rare Elements 
- Light-weight rare metals 
Refractory metals’ 
Scattered rare metals 
Rare earth metals (lanthanites) 
Radioactive rare metals 


Investigation of Mechanical Properties and of Ksery pul aires Processes 
in Rare Metals and Alloys 
Ductility of polymorphous metals 
Influence of temperature on the ductility of germanium and silicon 
Properties of metallic compounds 
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18(4,7)325(1) ~~ PHASE I BOOK EXPLOITATION SOV /2568 

Akademiya vauk SSSR. Institut nauchno-tekhnicheskoy informatsii | 
Metallurgiya i metallovedeniye; khimiya, metallovedeniye i obrabotka : 
titana (Metallurgy and Metallography; Chemistry, Metallography, 
and Treatment of Titanium) Moscow, Izd«vo. AN SSSR, 1959. 383 p. 


(Series: Itogi nauki; tekhnicheskiye nauki, 2) Errata slip in- 
serted. 2,700 copies printed. 


Ed.: N. V. Ageyev, Corresponding Member, Academy of Sciences, USSR3 
Ed. of Publishing House: V. S. Rzheznikov; Tech. Ed.: Yu. V. Rylina. | | 


PURPOSE: This collection of articles is intended for metallurgists 
working with titanium and titanium alloys. Rae. a 


COVERAGE: The articles in this collection deal with the chemistry, 
metallurgy, and machining of titanium and titanium alloys. The. — 
articles are based on abstracts appearing in the Referativnyy — 
zhurnaly for chemistry and metallurgy, from 1953 to 1955, For the 
most part the articles are based on non-Soviet material. No person~- 
alities are mentioned. References follow each article. 
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TABLE OF CONTENTS: 


Ageyev, N, V. Crystal Chen! atry of Titanium and Titanium ative 
and Compounds 5 


“This is a review of . dihdiee in the pe ee of metallic 
titanium and a number of its compounds. Intermetallic compounds - 
covered are those of titanium with metais of Groups I, III, V, 

VI, and VII. Data on compounds of titanium with nonmetals and 
metalloids of Groups III, IV, V, VI,.and.VII are also presented. 


Kornilov, I. Il., and P. B. Budberg. Constitution Diagrams of 
Titanium-base Systems 31 


Binary and ternary titanium-base systems are studied. It is 
‘shown that in binary systems, the nature of the chemical reaction 
between titanium and the given element is determined by the 
position of that element in the periodic table. Formation or non- 
formation of a solid solution.is dependent on the degree of simi- 
larity between the two elements.. Data on the solubility of -vari- 
ous chemical elements in Eibanium are oe in a number of tables 
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arranged according to chemical groups. A set of 18 constitution 
diagrams of ternary titanium-alloy systems is included. It is 


stated that these diagrams represent virtually all known data on 
these systems published up to 1955. 


Savitskiy, Ye. M.,and M.A. Tylkina. Properties of Titanium ami 

“trtanium Alloys : Se Oi 2 

This is a survey of the physical and me 
titanium and titanium alloys. Data are 
Oo: san, nitrogen, hydrogen, 
erties of titanium. , 


chanical properties of 
given on the effect of 
and carbon on the mechanical prop.- 


Gudtsov, N. T,., and L. D, Mashtakova. Heat Treatment of Titanium 
and Titanium Alloys 


Pee 


The authors discuss work hardening, annealing, grain refining, 
-and other heat-treating methods for titanium and titanium alloys. 


treating characteristics, mechanical 


. treating, and structural changes at h 
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properties after heat 
eat treating. 
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Metallurgy and Metallography; (Cont.) SOV/2568 
Arzhanyy, P, M, Thermochemical Treatment Diffusion Coating/ of 


Titanium 187 - 
This article deals with the nitriding, boronizing, and sili-_ 
conizing of titanium. , 
Shelest, A. Ye., A, N, Danil'chenko, and I. M, Pavlov, Forming see 
; 1952; 


of Titanium and Titanium Alloys 


of waste. 


Savitskiy, Ye. M., and M. A, Tylkina, Recrystallization of : 
Titanium Alloys 226 — 
Recrystallization of magnesium-reduced and iodide titanium is 
discussed in reference to its occurrence after cold working, - 
hot forging, annealing, tempering, and hardening, Data are also 
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VOL, Abran Yevgen'yevich; AGEYEV, N.V., red.; ABRIKOSOV, N.Kh., doktor 
; tekhn.nauk, red.; KORNILOV, I.1., red.; SAVITSKIY, YoU, red.; 
OSIPOV, K.4., doktor tekhn.nauk, red.; GUSEVA, L,N,., kand.khin. 

nauk, red.; MIRGALOVSKAYA, M.5., kand.khim.nauk, red,; SHKLOV- 

SKAYA, I.Yu., red.; MURASHOVA, N.Ya., tekhn.red. 


(Structure and properties of binary metal systems] Stroenie i svoistva 
_ dvoinykh metallicheskikh sistem, Pod rukovodstvom N.V,Ageeva. Moskva, 
Gos.izd-vo fiziko-matem.lit-ry. Vol.1. {Physicochemical properties of - 
elements; nitrogen, actinium, aluminum, americium, barium, beryllium, 
and boron systems] - Fiziko-khimicheskie svoistva elementov; Sisteny 
azota, aktiniia, aliuminiia, ameritsiia, bariia, berilliia, bora. 1959. 
755 Pe _ (wRa 13:3) . 


1. Chien-korrespondent AN SSSR (for Ageyev). 
(Metals) (Phase rule and equilibrium) 
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SAVITSKIY, Ye. M. 


"Influence of Temperature on Mechanical Properties of Intermetallic Compounds." 


paper presented at the Electrochemical Society Meeting in Philadelphia, 3-7 May 1959 


Eval. B-3,131,204 
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AUTHORS: savitskiy, YeM., 
Investigation 
- Metals With tren and Steel \ 
PERIODICAL: V sb.: 
Metallurgizd2*, 


TITLE: 


elementy. Vv 


49 


Redkozeimel'n. 


1959, Ep. Jl 


TEXT: “\, The authors studied she 
La and Ce,\with S, 0, Si and C:of 3% 

foal propersiés of Fe, The Fe-La sy£*2i 

stucied ty microscopical, electronosscbit¢ 

lished that small. additions of rare-earte 

the structure of Fe and steel. 

cause the fine-dispersed distributien of 
9.5% rare-earth metals: 
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. Investigation of the Physicc- Chemical Interacticns of Rare-Earth Metais Wish iron 
. and Steel 


zation, At aS content ea 002-0 ,0%, desulfurization 14 net obsarved, The 
presence of < 0.2% Si in the steel doza not nae re the refining effect of Cea, : y. 
Tne rare-earth metals introduced into the 1 in an amount of 0.,9-1,5%, interact. Yi 
with G, arin: carbides, and reduce const bly the rerlits conte 

steeL_, The addition of 0,1-0,2% rare-eart MASES ars s+ 

tility and a, of steel. An increase of the rare-earth mé* a 

Y 3% reduces the mechanical properties of Fe and steel dus the formation of 

trittle. intermetallic compounds of Fe with the raré-earth i is, At a La cone: 


in the Fe-La system. — 
onsiderakie improvemsr* 
ved when rare-earth 


sent of 7 0.4.0. 5 weight @, a second phase t= observed 
Solubility of La in ¥ -Fe is greater than in Q -Pe, A cor 
of physicc-mechanical properties of Fe-AlVailcys was cbser 
“metals were introduced in an amount. of up ts 5 weight &. 


Translator's notes: Tnis is the full transiaticn of the original Russian apsiract. 
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pItLeE: § Yttrium and i 


- pERIODICAL: Tsve 
ABSTRACT: The authors pave carried 
microstructure and proper j ¢ttrium and its alloys 
and the reaction and in 3 
7 the imvestigation was supplied 


properties. 
py D.De Sokolov, L.A. Llzhvanov and N.P. 
its microstructure_.- 


purity of the metal was 96.5%, 
characterised py f a second phase both at 
a within grains Fig 1). 
trene tis in 


grain poundaries an 
hardness was g0-85 
tension and compression We ° 
found’ that yttrium is completely dissolved by cerium; 
with aluminium, iron and coppé 
in alloys with chromium, 

santities, with 


' peri 
’ immiscibility in the soli 
Card 1/3 contents; yttrium. is practically immiscible’ wath - 
; tantalum and molybdenum. e 


vanadium, niobium, 
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Rocrystallization of titanium and its alloys. 
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- AUTHORS: Savitskiy, Ye.M., Terekhova, y.F..and Burov, IeVe 

Influence of Rare Metals on the Mechanical Properties 
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ABSTRACT: “Up to relatively recently, 
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influence of Rare Metals on the Mechanical properties of. 
Tron- aiuninium Alloys : 
mechanical prop alloys of this type: . 
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99.9% purity: The 3 as investigated of alloying 
of the following elements: Zr, Tis : 

r cted for the purpose 


j vestigated 38 alloys 
snaividual | 


of rare me 
~ontaining — 
cerium on 
alloys is graphed» . 

gaditions e metals oF the $s 
alioys 18 


APPROVED FOR 
RELE : 
ASE: 03/14/2001 CIA-RDP86-00513R0 
7 01447410019-0" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410019-0 


: — a > g0v/ 129-9929 . 
ope roy 


gauses — 
cag lusions of 
in she 
aLilcys : 
ameitings > 


+ 2 
bo nium Oo «4 is 
Of aluminiuo al. ech = 
aurface O° ing ivon-in Ve of 
appresianle refin+ 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410019-0" 


"APP 
ROVED FOR RELEASE: 03/14/2001 


eee -”™"" 


nee of Rar 

peonealuminium ALLOy® 

. “of 
cerium wi 


The strength of the 4 


22.-~- 37. caja as.a re 


tantalum (0.2%) and zir 


4) 


hot state an 


_ 


jned a 


Lloying. ¥ 


APP 
ROVED FOR RELEASE: 03/14/2001 


e Metals on the Mechanical properties °. 


aaditions of 


lloys incr 
sult of 


ing hot roili 
‘Al alloys can be © 
nto. she 


CIA- 
RDP86-00513R001447410019-0 


sov/129-99 


-3-9/16 | 
f a 


Ti and combined 

zirconium, cerium with 

th vanadium. 

n quantities up to 0.05 - 0-2% 
of the alloys: 


jon 0 
) increas 


addit 
(0.5% 
and also the impact strength 
ng- , 
asily def 
et. Won-magne 
e rolled ° 


conium 


ormed in the 
tic alloys 
: He 


CIA- 
RDP86-00513R001447410019-0" 


"APPROVED FOR RELEASE: 03/14/2001 


ee” — 


CIA-RDP86-00513R001447410019-0 


sov/ 129-39 le 
¢ Rare Metals of cage 4 in the ‘Line of 
rence of ian shi lyoe ss loys 
tof eam nim as am (228%) vrine® or Sron-aluminium ee 
ote _-iypaenum (=> ation of 4%! ‘a ; 
and mei yd = sransforma . sn.air at F 
agnstic & ant coe idises in S 
(te ae to 14% Al eee geted glloys 0% tance commensur ee 
trem +P". in% ion © Ss: pe avi 
-ns of the : aorrosic cific Fr 
6} Nee © have a? he spec z than 
= 200 “CG and alt actory steels. AL) is 20% Lowes 
ai 


Metal Lurey of 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001447410019-0" 


"APPROVED FOR R 
eet ELEASE: 03/14/2001  CIA-RDP86-00513R001 
aes ere een, 447410019-0 


ea . | -gov/180-59-3-17/43 
AUTHORS: Savitskiys YesMe; qTylkina, M-A- and Shishkina: L.L. 
oscow j fe ee ; ; 


The phase Diagram of the qgungsten-Rhenium system and 


TITLE: 
oe, properties of its Alloys er 
PERIODICAL? {zvestiya Akademii, nauk SSSR, otdeleniye tekhnicheskikh re 

1959, NF 33.PP 99-107(USSR) 


Metallurgiya 4: toplivos 


nauk, 
ABSTRACT: Microstructural and X-ray investigations were used as 
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solution range are negligible, 
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emperature 
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reaction. has a 


thermal equ 
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changes in 
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Lex cubic structyr 


2000 
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microhardness (Hp 

n tin content leads to — 
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7 


“= 10 kg/mm2), low melting- 


ae oint tin-rich phase 2 0C, and 
Card subsequently to a separation of the alloy into the molten 
; 4/6 and solid states (Fig 2e, zh, and z) (see Table 2), 
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Structure and Properties of Niobium-Tin Alloys. 

been observed: 
“and X-ray analyses. 
at the melting point of tin is less than 


The hardness of alloys in 
increases from 15 
(at a maximun 


No intermediate phases have 


0.1%. 
base solid solutions 
niobium) ta 300 kg/mm2 
the 2-phased region 


additively until the Bpaeee compound 
kg/mm2 (Fig +). 


hardness of which is 90 
tin-rich alloys 


20% due to 


90-20% Sn on holding in air 
hour, are shown. 
that the alloys.in the solid so 
niobium have a greater hardness 
oxidation than pure niobium. 


There are 5 figures, 2 
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AUTHORS: Savitskiy; Yee M., Tylkina, M. Ae, Tsyganova, I. Ao 
QITLE: The Phase Diagram of the System Zirconiug ~ Rheniun 


PERIODICAL:  Atomnaya energiys 1959, Vol 7, Nr 3, PP 334-235 (USSR) 


ABSTRACT: By means of the vellzknown radiographical and microscopica® | 
methods the melting point, the hardness, and the microhardness 

of the.phases were measured. On the basis of these data the 
‘phase diagram of-the zirconium ~ rhenium syster was set Up; in! 
a-zirconium the range of the solid solution of rhenium amounts | 
to ~0.5 % by weight at goo°G. At the eutectic +ransformation 
temperature the percentage increases to 2-3 % by weight. In. 
G-zirconium at 4600°C 14.68 % vy weight of rhenium and at the mee 
eutectic point of transformation at 500-600°C only 8 % vy weight. 
are dissolved. In alloys containing more than 4% sy weignt ‘gf. 
rhenium, a stable B-phase is found. At 1600°C and 25 % by weight 
of rhenium a eutectic forms. In alloys wita a high zirconium 
content a metastable ww =phase was found to exist. Ths sole 
bility of zirconium in rhenium at 2500°C is less than 2 by 
weight. Three chemical compounds are produced in the system. | 
by peritectic reactions: 4) ab 2500°C: Zr, Reo, of the a-Mn-type 
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“1 The Phase Diagram of the System Zirconium - Rhenium 


with volume-centered cubic lattice (a = 9.6 - 9-7 kX). Miero~ 
hardness amounts to 1000 kg/mm. 2) At. 2450°C: ZrRe, with 


hexagonal tightly bound lattice (a - 5621 925025 g; o = 8.5 = 
8.56 kh; c/a = 1.63). Microhardness 1200 kg/mm2. 3) At 1900°C: 


Zr ,Re d-phase type with tetragonal lattice {a = 10.12 Ry c= 


5.42 hy c/a = 0.535)» Microhardness 700 - 800 cg fmm”. The phase 
diagram. ‘and microhardness are shown graphically. Photo- 
graphs are available for some of the ground gections. The 

- radiographic investigations were carried out by P. I. Kripyake- 
vich and Ye. I. Gladyshevskiy at the LGU. There are 7 figures, 

4 table, and 8 references, 4 of which are Soviet. ; 
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: ‘AUTHORS: Kopetskiy, Che Vos Shekhtmnan, Ve She, - gov /20-125~1-22/67 
; Ageyev, Ne Vey Corresponding Member, AS USSR, Savitskiy, Ye. H. 
. ; ' : RRNA San Ral NK Set 
TITLE: Formation of the 6 Phases in the RhenLum-mangane se and _ 
Rhenium-iron Systems (Obrazovaniye 6 -faz v sistemakh 
reniy-marganets i reniy-zhelezo 


- PERIODICAL: “Doklady Akademii nauk SSSR, 1959, Vol 125, iret, pp 87-88 
(USSR) : Sigs 


. ABSTRACT: Among the numerous known binary and ternary systems of 
transition metals 6 phases are onserved, 1-@. compounds with 
an isomorphous structure of the p-0 type. According to modern . 
opinions the condition for the formation of the 6 phase is as 
follows: if one of the components belongs to group.VII or VIII. 
of the periodic system the second component must be of group 
YA or VI A. However, the € phase of the jron-rhenium system 
“has also a crystal lattice of the O phase (Refs 1, 2).. Since 
the latter system does not correspond to the above-mentioned 
condition the oO phase cannot be explained within the 
framework of the existing theories (Refs 3, 4). The alloy 
produced by the authors showed a diffrection pattern confirming 
Card 1/2 the data from reference 4 (fable 1). Lattice temperatures were! 
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Formation of the O Phases in the Rhenium-manganese SOV /20=125-1-22/67 | 
* and Rhenium-iron. System 


a = 9092 &, 2 = 469 Rand c/s = 0.52. Misrchardness =. 
4234 ke/ones Publications contain no data on the foliowing 
production of the rhenium-mauganese alloy. It may be seen from 
reentgenographic results that the annealed (for 360 hours in > 
vacuum at 1000°) alloy is homogeneous and has a lattice of the 
O phase. Parameter: a = 9e14 8, c¢ = 4.75 R, c/a = 0.52. 
(Table 1). The O phase forms from enamel (Fig 1).. The - 
observation of 6 phases in the systems mentioned in the title 
teads to additional difficulties in the. theoretical explanation 
of the conditions of formation of these compounds of transition 
metsls. If these phases are regarded as a type of electron — Se 
compounds (Ref 3), it strikes that rhenium similer to manganese =~ 3 
gshowg an anomalous behavior as compared to metals of other 
groups. There are 1 figure; 1 table, and 4 references, bo eee 
: which is Soviet. re , : : 
ASSOCIATICN: Inetikut metallurgii im. Ao A. Baykova Akademii nauk SSSR 
ae {Institute of Metallurgy iment A.A. Baykov of the Academy of 
a Stienses, USSR) be 
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“48(7) a sov/20-126-4-22/62 : 
AUTHORS ¢ Savitsxiy, [e+ Hs) Baron, V- V., Ivanova, Ke uN. 
TITLE: The Diagram of the Recrystallization of Niobium (Diagranma re- 


yristallizatsii niobiya) 


“PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 126, Hr 4; 
pp 771 - 173 (USSR) 


ABSTRACT: ' In the introduction the good mechanical ane physical properties” 
of niobium are stressed, and determination of the recrystalli- 
gation temperature of niobium and the investigation of the. in- 
fluence exercised by 11 alloys upon the beginning of recry- 
- gtallization are given as. the task to. be achieved by this papers — 
Treatment of the bars of 29 mm diameter and 120 am length, which ~ 
was carried out for the purpose of eliminating the coarse’ «| 
structure, and by means of which a fine-grain polyhedral struc-— 
ture was obtained, is described. It was found that the plastic © 7 
properties of niobium improve considerably after annealing, and. | 
a recrystallization diagram is shown, from which the dependence 
of grain sizes-on deformation.and on the annealing temperature - 
may be seen. Determination of the peginning of recrystalliza- ‘ 
tion was carried out by means of X-ray methods. It was found. 
that the temperature of the beginning .of recrystallization de- 
Card 1/2 creases from 42009 to 1025 © with increasing deformation; Be-:- 
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ASSOCIATION: 


PRESENTED: | 


SUBMITTED: 


Gara .2/2 


termination of hardness at deformations of up to 80% showed 


‘an increase of from 135 kg/mm* at Of to 165 yg/mm> at 80%. 


Further, the dependence of grain sizes on the annealing temper- = 
ature is. discussed and the eritical degree of deformation at 


“an annealing temperature of 1300° is given as amounting to 


7.5%. In this case a grain size of 251 yas. obtained. From - 

the results obtained the conclusion is” drawn that the most ore 
favorable thermomechanical treatment of niobium may be carried. : 
out within the temperature interval of 1100-1450°C and with a 
degree of deformation exceeding 10%. There are 3 figures, 1 

table, and 7 references, 2 of which are Soviet. 


Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
(Institute of Metallurgy imeni A. A. Baykov of the Academy .of 
Sciences, USSR) ane 
February 25, 1959, by P- A> Rebinder, Academician - 


February 14, 1959 
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24(2) : ees 
AUTHORS: Tylkina, Me Aes Kirilenkg Re Yes Savitskiy, Yeo Me. 
TITLE: The Diagram of Recrystallization of -Hafnium 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 427, Nr 2, pp 310-312 
oA (USSR) ees 
ABSTRACT: -It is the object of the present study: to determine some of the | sae 


properties of hafnium and to investigate recrystallization~. and oo 
deformation-processes. From metallographic and K-ray analyses, . 

as well as by determining hardness, the authors derived the 
recrystallization diagram shown in figure 4. Hafnium is 4 
dimorphous metal, the hexagonal og -modification changing into © 

the cubic body-centered { -modification at higher temperatures. 
-Hafnium iodide bars of coarse structure’ were used as original 
material. The physical properties of these Hafnium iodide bars 

are given together with a description of the elimination of the 
coarse structure. The deformation was carried out in eight steps — 
from ranging 5% to the maximally tolerable deformation of 60%. 
Vacuum-annealing was performed in seven stages between 750 and 


Cara 1/3 1550° cg . Recrystallization set in at 4000° ¢ after 10% 
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aeformation,at 850° C after 20% deformation, and at 750° ¢ 
after 40% or more deformation. Annealings within the tempera-— 
ture range of the ov -nodification yield a fine-grained 
polyeder structure with grain sizes of between 25 and 40 pw 


after 30% to 45% deformation. Annealings above the temperature: 
of the polymorphous transition gives a coarser grain (240 4) 
and.a marked structural change. The similarity of the 
deformation- and recrystallisation properties between hafnium, 
titanium and zirconium is pointed out. Also, theired - and 
emodifications are compared and their high plasticity 
stressed. By their hardness and cold workability they are 
arranged in. the following order: titanium ~ girconiun - 
hafnium. It follows from the recrystallization diagrams of the 
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three metals that they also have similar grain sizes. 
Finally, the temperature stability of these metals and their - 

"alloys is emphasized. There are 3 figures and 11 references, 
6 of which are Soviet. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR. 
(Institute for Metallurgy iment A. A. Baykov of the Academy of | 
Sciences, USSR) oe 
“PRESENTED: March 26, 1959, by I. P. Bardin, Academician 
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“AUTHORS: Ageyev, N. Ve, Corresponding Member, AS USSR, g0v/20-129-3-24/70 
‘ . Kopetskiy, Che Ve » Savitskiy, Ye. May : 
io : Shekhtman, Ve Sho : smn er TCE HABE 
TITLE: on the Interaction of the Elements of the VIIA Subgroup With 


Transition Metals 


PERIODICAL: “poe Akademii nauk SSSR, 4959, Vol 129, Nr 3, pp 559 = 562 
| USSR pet ies 


ABSTRACT: | Mn is known to be an anomalous metal with regard to combining 
. forces between the atoms, the crystalline atructure, etc. . 

(Refs 1,2). Active interaction with the elements of the eub- 
groups IVA, VA, and VIA ia typical of rhenium. In connection 
herewith, o- and Aephases are formed in binary systens 
(Refa 3,4)- Hn and Re are analogous with regard to the forma- 
tion of oxides, acids, etc. It is, however, unknown whether 
they are analogous with regard to interaction with metals. 

Table 1. shows distinct differences of the physical properties 
of Mn, Re, and Tc. Great similarity of Mn and Re as to the for- 
‘mation of metallic phases can: be geen in analyzing the interac- 
: tion of Mn and Re with transition metals. Figure 1 shows the de- 
Cara 1/3 pendence of the value of the dimension factor (raamernyy faktor) P 
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_ (with ‘regard to Mn and Re) on the group number of the periodic 


system for all transition metals (Ref 6). Figure 1 shows the 
compounds formed with a corresponding transition metal in a 
binary systen of Mn or Re. Mn and Re and the above elements of 
the subgroups IVA and VA form Laves phases with a structure of 
the type MgZn, and MgNi, (2rRe,, Zrlin, »TiMn,, Tan, SPMD). All 


these compounds are formed from the liquid phase and are stable 


up to room temperature. It may be concluded therefrom that ‘there 


exists great similarity between Mn and Re in the formation of 
alloys with transition metals. This is. proved, above all, by 
the type of interaction with elements which are at right and at 
the left of group VII in the periodic system. Compounds are. 
formed with the metals of the gubgroups IVA, VA, and VIA. Solid 
solutions on the basis of more simple structures or compounds) 


with a simple structure, however, are formed with metals of 


group VIII. In binary systems, Mn and Re form the same type of 
phases with the metals of the titaniun-, vanadium-, and chromiua 
group. Mn and Re show.a great tendency towards formation of 
d-phases. The structure corresponding to the aaa’ gle 
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aor 66456 
On the Interaction of the Elements of the VIIA Subgroup “$0V/20-1 29=-3-24/70 
With Transition Metals — i as 7 : 

phase of Mn ia formed ap an -independent compound in systems on. ae 
Re basis. Since there are no papers available on Tc alloys, the . 
binary systema can not be completely classified on the basis of. 
subgroup VIIA. It may be assumed that Tc reacts in alloys ins  ——. 
similar way as. Re. The comparatively. diatinct classification of er 
the binary systems of. transition metals with Mn and Re as well ae 
as a restricted. set of phases existing in these systems are ob- : 
viously related to the key position of subgroup VIIA among tran- ; 
sition. metals. There are 1-figure, 1 table, and 7. references, — ar 
3 of which are- Soviet. AS ap ho 


“ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
Pag ees {Institute of Metallurgy imeni A. A. Baykov of the Academy 0 
Sciences, USSR) | : 
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